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[0025] ... 

[Embodiment of the invention] 
: A description., will., now. be given of. an .infrared 

remote-controlled light-receiving unit according to the 
j present invention with reference to the drawings. Figs. 1-7 

are perspective views showing an infrared remote-controlled 

light-receiving unit according to an embodiment of the present 

invention and a method of fabricating the same, 

[0026] 

Referring to Fig. 1/ reference numeral 2 0 denotes an 
infrared remote-controlled light-receiving unit. Reference 
numeral 2 denotes a circuit sTibstrate of glass epoxy resin • 
similar to that of the related art having a substantially 

j rectangular configuration* Electrode patterns and through- 

hole electrodes (not shown) are formed on the surface* 
Electronic parts including a photodiode, an integrated circuity 

! a capacitor and a resistor are adhesively secured to the 

\ electrode patterns formed on top of the circuit substrate 2 by 

. a. conductive adhesive such as silver paste. The photodiode and 
the integrated circuit are mounted by a bonding wire made of 

. , '^Id or the'TIke'r 

" [0027] 

Similarly to the related art, the top surface of the 
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s electronic parts mounted on top ot the circuit substrate 2 is 

sealed by a translucent sealing resin 7 such as epoxy resin . 
[0028] 

Reference numeral 21 denotes a Ni plating layer formed 
on the surface of the sealing resin 7 except in a light -receiving 
part 20a of the infrared remote-controlled light-receiving unit 

, 20 and in through-hole electrodes other than a grounding 

i . through-hQle electrode for grounding the substrate > The Ni . 

! plating layer 21 serves the function of a related-art shield 

case that provides electromagnetic shielding and is extremely 
effective in m.itigating adverse effects from external noise etc* 
Unlike the related-art shield case, the circuit substrate 2 and 
the res in 7 are exposed in order to radiate heat from the 
electronic parts. Therefore, an air layer is prevented from 
intervening so that heat radiation efficiency is extremely 
.favorable Reference numeral 9 denotes a GND electrode of a _ 
motherboard. The infrared remote-controlled light-receiving 

I unit 20 is. soldered to the GND electrode by a solder 10. 

[0029]. 

A brief description will now be given of a method of 
fabricating the infrared remote-controlled light-receiving 
unit 20* Figs, 2-7 show a method of fabricating the infrared 
remote-controlled light^receiving unit according to the 
present invention. Fig. 2(a) is a perspective view showing a 
half-dicing step; Fig. 2 (b) is a sectional view showing a cut 

i line in the X direction and showing half dicing in an area 

encircled A by an alternate long and two short dashes line in 
Fig. 2 (a) ; and Fig. 2 (c) is a sectional view showing half dicing 
in an area encircled B by an alternate long and two short dashes 
line in Fig. 2(a) . Fig. 3 is a perspective showing a masking 

I step; Fig. 4 is a perspective view showing a resist coating step; 

I .Fig. 5 is. a perspective view showing a Ni plating step; Fig. 

6 is a perspective view showing a step of removing a masking 

infrared remote-controlled light -receiving unit produced in a 
full dicing step for dividing the circuit substrate. 

i 

! 
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[0030] 

The method of fabricating the infrared remote-controlled 

light-risceiving unit according to the embodiment of the present 

1 invention comprises the following steps. In* a through hole 

forming step, a plurality of through holes for connecting 

= between conductive patterns on the top and bottom surfaces are 

; • drilled between respective columns defined on a collective 

I _ circuit substrate^ which is made of gl ass epoxy resin, . . A J-a^LS^ . .. 

number of individual substrates are formed in the collective 

circuit substrate- In a plating step, plating is applied to 

! selected locations between the through holes between the 

j columns, so as to form a plating layer on the entire surface 

* of the collecting substrate including the interior surfaces of 

the through holes- In an electrode pattern forming step, a 

laminate of plating resist is formed and subject to exposure., 

and development for pattern etching. An electrode pattern for 

. mounting thereon electronic parts is formed on* the top surf ace 

of the collective circuit substrate- Through-^hole electrodes 

are formed in the through holes. In a subsequent step^ the 

electrode pattern formed on the top surface of the collective 

circuit substrate is coated with silver paste (conductive 

adhesive) by means of printing etc. so that a capacitor and a 

i resistor are mounted on the silver paste and secured thereto 

j 

using a reflow technique, A mounting step involves a die 
' bonding step and a wire bonding step* In a die bonding step, 

the electrode pattern formed on the top surface of the 
collective circuit substrata is coated with silver paste 
(conductive adhesive) by means of printing etc. A photodiode 
and an integrated circuit are mounted on the silver paste, 
placed in a cure furnace and maintained therein at a 
predetermined temperature and for a predetermined period of 
I time. In a resin sealing step, .the top surface of the electronic 

parts is covered by translucent epoxy resin- These steps are 

ias"al rga"dy"rl'e'3i::rr±b<gd-± n conntAcLioh wx tir±.iie- r er iat-ed -a r t -s o- tha:t 

•j the description thereof is omitted. When the resin sealing step 

i is over, . a collective infrared remote-controlled 
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light-receiving unit 2 OA" is formed- 
[0031] 

Referring to Fig. 2, reference numeral 14 denotes a cut 
line in the X direction which runs through the center of each 
of the through holes 11 formed between the columns. A cut line 
15 in the Y direction at right angles to the cut line in the 
X direction defines a boundary within which a set of electronic 
parts are I ncluded > ^. . Thel c o 1.1 e c t ive infrared remote-controlled . 
light^receiving unit 20A is diced or sliced by a slicing machine 
etc. along the two cut lines 14 and 15. Dicing along the 
X-direction cut line 14 above the through electrodes 11a other 
than the grounding through-hole electrode, as well as dicing 
along the Y direction line 15, are performed to a depth above 
the collective circuit substrate 2A, as shown in Fig. 2(b)- 
That is, the collective infrared remote-controlled 
light -^.receiving unit 20A is half-diced _such that only, the 
thickness of the sealing 'resin 7 is cut. In contrast, half 
dicing along the adjacent X-direction cut line 14 above the 
grounding through^hole electrode 11a reaches into the 
through-hole electrode 11a in the collective circuit substrate 
2A as well as cutting the entire depth of the sealing resin 7, 
as shown in Fig. 2(c). 
[0032] 

Referring to Fig. 3, the masking step involves masking 
the through-hole electrodes 11a on the back side of the 
collective circuit substrate 2A other than the grounding 
through^hole electrode. For example a masking tape 22 is used 
for masking. A masking material in which a light -receiving 
window 23a corresponding to the light-receiving part 20a of the 
infrared remote-controlled light-receiving unit 20 is 
implemented, for example, by a mask die 23- 
[0033] 

Referring to Fig, 4, the step of applying a resist involves 
■app1L'yiiTg''"o"r'-spri:Hy±Txg""a — r^^±^— s-o-intri-cin — txr-tiTe~""CDl-l-ercftirve- 
inf rared remote-controlled light-receiving unit 2 OA masked as 
described above. By curing the unit 20A, a resist film 24 is 

\ 
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formed on the surface of the light-receiving window 23a • 
[0034] 

Referring to Fig. the step of Ni plating involves 

removing the mask die 23 that had masked the surface of the 
I sealing resin 7 and plating the surface with Ni . The Ni plating 

layer 21 is formed on the entire surface of the sealing resin 
7 except in the light-receiving window 23a and in the 

i '^^t5^3P'''\L^-^^ ^^^'^^^^ other than the grou nding 

1 through-hole electrode, which are masked by the resist film 24. 

! ^ If the Ni plating layer 21 is thin, shielding effects can not 

be achieved. Therefore, the Ni plating layer 21 should be at 
least 1mm in thickness in order to exercise the shielding 
effects. Accordingly, the Ni plating layer 21 will be a thick 
layer of plating. In Ni plating, the surface of the collective 
\ circuit substrate 2A is also steeped with the plating solution., 

i However, since the substrate is made of glass epoxy resin/ the 

i Ni plating does not remain attached to the surface of the 

substrate - 
[0035] 

Referring to Fig. 6, the step of removing the masking 
material involves removing the resist film 24 that had masked 
the light-receiving window 23a and then removing masking tape 
22 that had masked the through-hole electrodes 11a other than 
the grounding through-hole electrode on the back side of the 
substrate 
[0036] , 

Referring to Fig- 7, a full dicing step involves cutting 
the portion of the collective circuit substrate 2A that had 
remained uncut in the half dicing step and producing as a result 
the individual infrared remote-controlled light-receiving 
i units 20- In the full dicing step, the through-hole electrodes 

11a (not shown) of a semicircular shape are formed on 
X-direction cut lines 14 defining the column. 
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